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ABSTRACT: 

PROBLEM TO BE SOLVED: To improve adhesion strength of a diamond layer by applying 
the diamond layer on the surface of a base body comprising titanium or a titanium 
alloy through an intermediate layer comprising diamond and metal carbide. 

SOLUTION: An intermediate layer 2 (silicon carbide) comprising at least diamond 4 
and a metal carbide 5 which has biological compatibility is provided between a 
diamond layer 3 and a base body 1, Metal carbide 5 included in the intermediate 
layer 2 is solid solution-coupled with titanium in the base body 1 at a boundary 
surface between the intermediate layer 2 and the base body 1. In the meanwhile, 
covalent binding occurs between carbons in diamond included in the intermediate 
layer 2 and diamond in the diamond layer 3 at a boundary surface between the 
intermediate layer 2 and the diamond layer 3. In addition, covalent binding occurs 
between carbons composing diamond and metal carbide in the intermediate layer 3. 
Because covalent binding has stronger binding force than ion binding, adhesion 
strength of the diamond layer can be improved. 
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(57) 

[ABSTRACT] 

[PROBLEM TO BE SOLVED] 

As against a living body prosthetic member to become than titanium or titanium alloy, it is had with big 
coherence strength, and the diamond layer which can be superior to strength, *dosei is formed. 
[SOLUTION] 

In the surface of substrates to become than titanium or titanium alloy, the middle class that it was from a 
diamond and metal carbide was gone through, and a diamond was adhered by. 



[WHAT IS CLAIMED IS] 
[Claim 1] 

In the surface of substrates to become than titanium or titanium alloy, the middle class that it is from a diamond 
and metal carbide without seitaiigaisei is gone through, and it is the living body prosthetic member that a 
diamond is adhered by, and it is. 



[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[TECHNICAL FIELD OF THE INVENTION] 

The present invention relates to the living body prosthetic member which a function substitutes for fall or one 
part of a bone and a joint of the person that it is lost, and sharp pain increased by a disease of transformation- 
related joint symptoms. 
[0002] 

[PRIOR ART] 

As for the diamond, most liquid, gas have corrosion resistance, the hardness is high, and a compatibility to the 
living body is big, and it wants to be done, and use as living body materials is the materials which have been 
expected. 
[0003] 

At Japanese Patent Publication No. 3-64142 bulletin, invention to relate to the living body business member 
which jacketed a substratum comprising metal materials in letter of direct diamond and diamond carbon with 
the thing which used a diamond or letter of diamond carbon as living body materials is described. 
[0004] 

[a prior-art problem] 

However, There were the following problems in the prior art. In other words, Membrane in itself is what direct, 
formed a coating membrane in a substratum by various CVD method such as tungsten filament CVD method 
and rF plasma CVD method although high hardness, a characteristic such as for example a low coefficient of 
friction are provided, and, by the prior art, a material and coherence strength with a membrane that it is in a 
substratum are lacked, when coherence strength of a substratum and canning layer was small, and it was going 
to be used to a slide portion particularly, there is danger that a coating membrane exfoliates, it is the fact that do 
not reach practical use. 
[0005] 

For the reason why these substrates and coherence strength with a coating membrane are low, that getting wet 
sex with other materials is bad is mainly given to the rigid carbon which seem to be letter of diamond and 
diamond carbon. 
[0006] 

[OBJECT OF THE INVENTION] 
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In view of the prior-art problem, the present invention is had with big coherence strength for a substratum to 
become than titanium or titanium alloy and is directed to that the living body prosthetic member which formed 
the diamond layer which can be superior to strength, *dosei is provided. 
[0007] 

[MEANS TO SOLVE THE PROBLEM] 

A living body prosthetic member of the present invention went through the middle class that it was from a 
diamond and metal carbide in the surface of a substratum to become than titanium or titanium alloy to solve the 
prior-art problem, and diamond layer was adhered by. 
[0008] 

[OPERATION] 

With the thing which a living body prosthetic member of the present invention goes through the middle class 
that it is from a diamond and metal carbide without seitaiigaisei in the surface of substrates to become than 
titanium or titanium alloy, and formed diamond layer, which materials do not have seitaiigaisei either and, as 
for the diamond, sliding sex with sliding materials such as polyethylene is good. Even more particularly, Metal 
carbide and titanium of substrates included in a middle class in an interface of a middle class and substrates do 
ko*ketsugo, a diamond and a diamond of diamond layer included in a middle class in an interface of the other, 
a middle class and diamond layer do carbon doushiga covalent bond, even if, even more particularly, it is put in 
a middle class, carbon doushiga covalent bond to compose a diamond and metal carbide is done. By this, 
Coherence strength with diamond layer and substrates improves. 
[0009] 

Thus, Detachment of materials and outbreak of abrasion powder are restrained partly, it is by security and a big 

living body prosthetic member of the durability in the living body very. 

[0010] 

[MODE FOR CARRYING OUT THE INVENTION] 

As follows, An embodiment of the present invention is explained by means of a figure. A living body 
prosthetic member of the present invention comprises substrates 1 and middle class 2 and diamond layer 3 as 
shown in FIG. K even if diamond layer 3 is a membrane covering up entire surface of substrates 1 or one part 
of surface option may be covered. As for substrates 1, a living body compatibility is bought along with high 
intensity, koutsubosei by the use environment. Thus, According to the current invention, it is important that 
titanium or titanium alloy is used as the materials which are with a high intensity and koutsubosei. 
[0011] 

Even more particularly, According to the current invention, diamond layer 3 is formed on the sliding surface in 
a living body prosthetic member as slide member, and coherence strength to be enough so that detachment is 
not generated should be got, it is important to establish middle class 2 that, at a minimum, it is from diamond 4 
and metal carbide 5 having a living body compatibility between diamond layer 3 and substratum 1 as shown in 
FIG. 1 . 
[0012] 

The reason that coherence strength with substrates 1 improves is regarded as diamond layer 3 as follows by the 

formation of such middle class 2. 

[0013] 

Metal carbide and titanium of substrates 1 included in middle class 2 in an interface of middle class 2 and 
substrates 1 do metal how, and ko*ketsugo is done, a diamond and a diamond of diamond layer 3 included in 
middle class 2 in an interface of the other, middle class 2 and diamond layer 3 do carbon doushiga covalent 
bond , even more particularly, carbon doushiga covalent bond to compose a diamond and metal carbide in 
middle class 2 is done. If it says as concerns embodiment of combination, covalent bond has strong 
combination than an ionic complex. Strong combination power is provided in a diamond comprising covalent 
bond of carbon. For a carbon compound without seitaiigaisei, there are silundum and carbonization titanium , 
of these, silundum is covalent bond-related carbide. 
[0014] 

In addition, Because diamond 4 is distributed in the shape of an island, as shown in FIG. 1 rather than what 
diamond 4 in this middle class 2 and metal carbide 5 separate in the shape of the stratum, and there is, 
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improvement of coherence strength by an anchor effect can be expected. In addition, As for middle class 2, it is 
desirable for it to be formed with thickness of 0.5-5 mu in particular. In addition, As for diamond layer 3 and 
total thickness 1-100 with middle class 2, 2-20 mu is particularly desirable mu. 
[0015] 

In addition, Surface coarseness of diamond layer 3, of a membrane, it is crystalline, and it is affected greatly. 
Therefore, Because existence succeeds in getting slight polycrystalline diamond, surface coarseness of a 
membrane can be controlled small. Besides, Slight polycrystalline diamond is good to an abrasion resistance 
from an abrasion resistant point. 
[0016] 

Such a slight polycrystalline diamond can ensure existence in Raman light spectrum analysis for a peak of 
1 160 ? cm ~ ls . Thus, There are a lot of slight polycrystalline diamond so that this peak is big, surface 
coarseness of a membrane tends to shrink. 
[0017] 

Next, For a method to make a living body prosthetic member of the present invention, hydrogen and carbon 
component gas and carbon component gas are introduced as a source gas in an installed reaction chamber of 
substrates in vapor phase growth method, diamond and metal carbide, middle class 2 that, for example, it is 
from silundum can be formed by what is activated, if, even more particularly, supply of silicon component gas 
is stopped, diamond layer 3 can be formed. 
[0018] 

As follows, Application in the present invention is shown in FIG. 2 - FIG. 6 . FIG. 2 shows femoral component F 
of an artificial knee joint, this femoral component F goes through two middle class (not shown) in sliding 
aspect f composing a joint side, and diamond layer 3 is jacketed , for example, polyethylene and ceramic, 
sliding sex for metal materials are raised. 
[0019] 

FIG. 3 shows grit ball B composing an artificial hip joint, this grit ball B goes through two middle class (not 

shown) to an outer surface, and diamond layer 3 is jacketed, sliding sex was raised. 

[0020] 

FIG. 4 shows artificial root R, this artificial root R went through two middle class (not shown) in gingiva 
abutment r, and diamond layer 3 was jacketed. By this, Elution of metal ions is suppressed, darkening 
prevented a situation to develop to a gingiva, and an abrasion resistance as opposed to a brush was improved. 
[0021] 

As for figure 5 and figure 6 , FIG. 5 shows dentistry business reamer C in thighbone use reamer T, FIG. 6 as 
application to an edged tool for this technical operations respectively. Two middle class (not shown) is gone 
through on a blade part respectively, and diamond layer 3 is jacketed. By this, It can make the sharpness of a 
blade last for a long term. 
[0022] 

In addition, In an application shown in FIG. 2 - FIG. 6 , substrates are titanium, titanium alloy both. 
[0023] 

[EXAMPLE] 

A source gas was introduced in a reactor, and pressure force in a reaction chamber was set to 0. ltorr, substrates 
temperature 800 degrees Celsius. A kind of a source gas, flow quantity are shown for table 1, It makes apply a 
magnetic field of strength of greatest 2k gauss by ECR plasma CVD method, under conditions of microwave 
output 3.0KW, Ti -6% Al-4 % V alloy ((specimen No 1) that the ratio of an alloy layered all on weight %) 
substrates as follows.) It is shown in table 1 along with progress of time layering source gas flow quantity in 
layering and a change of pressure force. In addition, A Raman light analysis result was shown in FIG. 7 about 
specimen No 1 . 
[0024] 

[TABLE 1] 
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[0025] 

In addition, Substrates were exchanged with Ti -8% Al-1 % MO alloy, Ti -10% V-2 % Fe -3% Al alloy, Ti 
100%, Ti -6% Al-4 % V alloy, and coating was done by similar technique (No 2,3,4,5). All did an abrasion 
process for 20 as against made specimen. 
[0026] 

Even more particularly, The others which did not supply Si (CH 3 ) 4 among source gas composition shown in 

table 1 as a comparative example made comparison specimen (No 6,7,8) by technique same as the said article. 
[0027] 

A search aspect was accompanied by by the X-ray diffraction measurement, and, as against a provided 
membrane, a result was shown for table 3. In addition, The spectrum measurement was done by Akira slight 
Raman minute light method, and peak strength I j of 1333 ? 10cm " ls , the strength ratio (I { fl 2 ) with peak 

strength I 2 of 1 160 ? cm 10 ~ ls were shown for table 2. Even more particularly, Surface coarseness (Rmax) was 

measured with syoku needle-style surface coarseness meter. 
[0028] 

[TABLE 2] 
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[0029] 

In addition, As against these member, an abrasion sliding characteristic (quantity of abrasion and an abrasion 
coefficient of a pin) resistance was evaluated by a pin on disk method. The condition of a sliding examination 
went in room temperature, no lubrication out of the atmosphere in load 39. 2N, sliding speed 2m/sec, 24 hours. 
The pin used a thing made by aluminum. Quantity of abrasion of a pin was evaluated by a weight change of the 
aluminum pin that an examination was forward and backward. Quantity of abrasion and a coefficient of friction 
of a pin are shown for table 2. 
[0030] 

Even more particularly, Load was sprinkled on a membrane by means of a bikkasu sclerometer, and saved a 
membrane from a substrate surface, and a membrane and adhesive power with a substratum were evaluated. 
The result that measured load (critical load) that detachment has begun to produce on a membrane is shown for 
table 2. 
[0031] 

[EFFECT OF THE INVENTION] 

Like the above mentioned, the carbon which composes a middle class and diamond layer by a middle class to 
become from metal carbide intervenes between a diamond and a living body prosthetic member of the present 
invention, and having formed diamond layer does covalent bond, ko*kochaku surunnode, coherence strength 
are big, and metal materials composing the other, a middle class and a substratum are hard to exfoliate the 
diamond layer , even more particularly, diamond layer be superior to abrasion resistance, *dosei by a thing 
including slight polycrystalline diamond, and it wants to be done, and it is safe, and a superior effect to be able 
to bear long-term use is played in the living body. 



[BRIEF DESCRIPTION OF DRAWINGS] 
[ FIG. 1 ] 

It is a schematic block diagram to explain structure of a living body prosthetic member of the present invention. 
[ FIG. 2 ] 

It is a perspective diagram of femoral component as a present invention embodiment. 
[ FIG. 3 ] 

It is a side elevation of a grit ball as a present invention embodiment. 
[ FIG. 4 ] 

It is a side elevation of an artificial root as a present invention embodiment. 
[ FIG. 5 1 

It is a side elevation of a reamer for thighbones. 
[ FIG. 6 ] 

It is a side elevation of a reamer for dentistry. 
[ FIG. 7 ] 

It is a graph showing a result of Raman light analysis. 
[DENOTATION OF REFERENCE NUMERALS] 

A reamer C artificial root for one two three four five substrates middle class diamond layer diamond metal 
carbide F femoral component f sliding aspect B grit ball R artificial root r gingiva abutment T thighbones 
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